Inflammatory Pathologies

Epiploic Appendagitis
Epiploic appendagitis is caused by the torsion of epiploic appendages with resultant ischemic venous occlusion. It is more common in men, and, unlike appendicitis, constitutional symptoms and leucocytosis are less commonly present [2] . Characteristic imaging findings include well-defined fatdensity lesion, with hyperdense rim and central areas of hyperattenuation from venous thrombosis (Figure 1 ). Treatment is conservative, usually with oral anti-inflammatory medication.
Omental Infarction
Infarction of the omentum is rare, because the omentum is perfused by abundant collateral vessels. It is usually secondary to a predisposing factor, most commonly recent or prior trauma or surgery. Unlike epiploic appendagitis, omental infarction occurs in a fair number of pediatric patients (approximately 15% of cases) [2] . The typical computed tomography (CT) findings are solitary, nonenhancing, heterogeneous omental mass, most often located in the RLQ (Figure 2 ). The location is usually anterior to the right colon versus adjacent to the sigmoid colon in epiploic appendagitis; larger size, lack of hyperattenuating rim, and central hyperdense focus help to differentiate omental infarction from epiploic appendagitis.
Mesenteric Adenitis
Mesenteric adenitis represents a benign infection or inflammation of the mesenteric lymph nodes, and often results in RLQ pain. It is a diagnosis of exclusion, and sole CT findings of clustered enlarged mesenteric lymph nodes with a normal appendix point towards this diagnosis ( Figure 3 ).
Cecal Diverticulitis
Cecal diverticulitis is seen in older patients and usually presents with more diffuse lower abdominal pain. Constitutional symptoms and leucocytosis may be present. In contrast to sigmoid diverticula, right-sided colonic diverticula are true diverticula, and, hence, the complication rate is lower [3] . CT findings include focal colonic-wall thickening and pericolonic inflammation centred above the ileocecal valve and adjacent to a diverticulum ( Figure 4 ). In the absence of identifiable inflamed diverticulum, occult carcinoma needs to be ruled out. Treatment is usually conservative, with antibiotics.
Meckel Diverticulitis
Meckel diverticulum is a true diverticulum that arises from antimesenteric border of distal ileum and is the most common congenital anomaly of gastrointestinal tract (2%e3% of population) [1] . It may present with luminal obstruction that leads to diverticulitis and subsequent RLQ pain or with hemorrhage from heterotopic gastric mucosa. A high degree of suspicion is necessary for the diagnosis, because the diverticulum may be small and concealed by adjacent loops of nonopacified small bowel ( Figure 5 ).
Crohn Disease
Crohn disease may present as acute RLQ pain with fever and leucocytosis mimicking appendicitis. Imaging findings of small-bowel Crohn disease include circumferential bowelwall thickening, target sign in acute and subacute disease, involvement of ileum and cecum in skip segments, luminal narrowing, proliferation of mesenteric fat and prominent vasa recta, and complications, such as abscesses, sinuses, and fistulas ( Figure 6 ). Of patients with Crohn disease, 20% may have involvement of the appendix, but it is rare for appendicitis to be the initial presentation of Crohn disease (0%e 1.8%) [2] .
Neutropenic Colitis or Typhilitis
Neutropenic colitis, or typhilitis, is an acute inflammatory colitis, usually centred at the level of the cecum, and seen in patients who are immunocompromised, usually from chemotherapy-induced neutropenia. There is marked lowdensity or heterogeneous thickening of the cecum and right colon ( Figure 7 ). Pneumatosis coli, adjacent fluid, and stranding may be present.
Infectious Pathologies
Infectious Ileocolitis
Common infectious etiologies of terminal ileitis include Yersinia, Campylobacter, Salmonella, and Mycobacterium [2]. CT features include mild terminal ileal-and cecal-wall thickening, with minimal inflammation of surrounding fat and mesenteric lymph node enlargement ( Figure 8 ). Tuberculosis commonly affects the ileocecal region, especially in immigrant populations from developing countries. CT features are asymmetric thickening of the ileocecal valve and the medial wall of the cecum, with characteristic low-attenuation lymphadenopathy ( Figure 9 ).
Ascariasis
Ascariasis lumbricoides is the most common human helminthic infestation and is commonly found in the pediatric population of warm and temperate regions [4] . It may present with nonspecific RLQ pain and failure to gain weight. On CT, worms are seen as rounded or linear filling defects in the contrast-filled lumen of the intestine ( Figure 10 ).
Intussusception
Adult bowel intussusception is usually secondary to a lead point, most common being metastases, primary neoplasm (carcinoma and lymphoma), lipoma, polyp, Meckel diverticulum, and celiac disease [5] . CT shows a layered appearance of varied densities, with mesenteric fat, vessels, and bowel loop within a bowel lumen, which gives a target appearance ( Figure 11 ). Lead point and bowel obstruction are usually present. Treatment is surgical.
Cecal Pathologies
Cecal Carcinoma
Common presentations of right-sided colon cancer are a change in bowel habits, blood in stools, lower abdominal pain, weakness, and weight loss. Uncommonly, it may present with RLQ pain because of inflammatory changes, secondary appendicitis, or complications, for example, perforation ( Figure 12 ). Cecal carcinoma may rarely present as acute appendicitis (3.4%e15%) [3] . Obstruction of the appendiceal lumen can occur in 3 ways: tumour in immediate proximity to the appendix, inflammatory changes that cause appendiceal obstruction, or distal obstructing colonic mass that cause back pressure on the cecum. In patients older than 40 years old who present with acute appendicitis, coexistent colonic neoplasm needs to be ruled out with a colonoscopy 6 weeks after surgery.
Cecal Vovulus
Cecal vovulus is a rare cause of intestinal obstruction and usually presents with colicky abdominal pain, distention, and vomiting. On CT, the cecum is dilated and usually seen in the left upper abdomen. There may be a whirl sign from twisted mesentery, and perforation with extraluminal air may be seen if the cecum is gangrenous (Figure 13 ).
Primary Appendicular Pathologies
Primary neoplasms of the appendix are rare and often produce clinical symptoms, most commonly secondary appendicitis. CT is the modality of choice, and, although it may not always be specific, it often gives a clue to the diagnosis.
Appendicular Mucocele
Typical CT features include an elongated cystic mass in close relationship to the cecal pole, with peripheral curvilinear calcification seen in 50% of cases of appendicular Figure 8 . A 40-year-man with right lower quadrant pain and fever. Axial contrast-enhanced computed tomography, revealing thickened inflamed appendix (white arrow) with mural thickening of the terminal ileum (black arrow). The patient had surgery, and, on a subsequent histopathology, was found to have Yersinia involvement of the ileum and appendix. mucocele ( Figure 14 ) [6] . Mucinous neoplasm that results in mucocele formation and benign mucocele are separate entities. Complications of mucocele include intussusception, torsion, right ureteral obstruction, superinfection, and pseudomyxoma peritonei.
Appendicular Carcinoma
Appendicular carcinoma is a rare tumour that comprises 7% of appendiceal primary neoplasms [6] . On imaging, it is usually seen as an infiltrative focal soft-tissue mass in the appendix and leads to luminal obstruction and secondary appendicitis ( Figure 15 ). An appendiceal diameter of more than 15 mm in a case of appendicitis should be viewed with suspicion for underlying neoplasm.
Carcinoid
Carcinoid is the most common primary appendiceal tumour. Most cases of appendiceal carcinoid are small in size, confined to the tip of the appendix, and have a low complication rate (Figure 16 ). These tumours are usually found incidentally and become discernible on imaging only if they attain sufficient size or calcify [6] . 
Lymphoma
Primary appendicular lymphoma appears on CT as a homogenous soft-tissue mass and causes enlargement of the appendix but typically maintains its vermiform appearance (Figure 17 ).
Appendix in Femoral Hernia
Because of the variable position of the appendix, the appendix can herniate into various external hernias, including femoral, inguinal, and incisional hernias. Herniated appendix causing appendicitis has an incidence of 0.13% of all cases of acute appendicitis [7] . Femoral hernia has the highest rate of incarceration because of the narrowness and rigidity of the femoral canal (Figure 18 ).
Stump Appendicitis
Stump appendicitis is a rare complication and usually occurs 3e34 months after appendectomy [8] . Predisposing factors include a long residual stump, use of laparoscopic surgery, and insufficient inversion of stump. CT may demonstrate an ileocecal abscess and/or inflamed oedematous stump (Figure 19 ).
Gynaecological Pathologies
Ovarian Torsion: Primary and Secondary
Ovarian torsion results from twisting of the ovarian pedicle, which leads to vascular compromise. It is usually primary in children and secondary to concurrent ovarian mass or cyst in adults. Variable pain severity and clinical findings often lead to a delay in diagnosis. Doppler ultrasonogram (US) is the study of choice. Imaging findings include an enlarged cystic, solid, or complex ovary, with peripheral low-attenuation enlarged structures that represent follicles. Doppler US reveals twisted vascular pedicle (whirlpool sign) and absent venous flow, with absent or highresistance arterial flow [9] . Deviation of the uterus to the twisted side and rotation of the ovary to the contralateral side or midline, which are best appreciated in sequential scans, are other imaging clues ( Figure 20A ). Ancillary findings may include surrounding enhancing blood vessels because of congestion and hemoperitoneum. Ovarian teratoma is the most common cause of secondary torsion, with 3%e16% of ovarian teratomas complicated by torsion ( Figure 20B ) [10] .
Pelvic Inflammatory Disease (PID)-Pyosalpinx
US is the primary imaging modality for PID. CT shows thick-walled low-attenuation adnexal masses, with thick septations, dilated serpiginous structure (fallopian tube), thickening of uterosacral ligaments, loss of definition of the uterine border and adjacent bowel loops, and anterior displacement of thickened broad ligament ( Figure 21A ). US features of dilated fallopian tube include dilated tubular structure, linear projection, waist sign (opposed indentations in the fluid collection), incomplete septations, and mural hyperechoic nodule ( Figure 21B ) [9] . 
Hemorrhagic Cyst
A hemorrhagic cyst is the most common gynaecological cause of lower abdomino-pelvic pain [9] . US shows a complex cystic lesion, with debris, septa, and thick rim (Figure 22 ). Cyst rupture may lead to hemoperitoneum and stranding. Magnetic resonance imaging (MRI) clearly shows the hemorrhage and may show wall enhancement. Differentials include endometrioma, ovarian mass, and torsion. Follow-up is imperative to assess for resolution.
Endometriosis
Endometriosis usually presents with cyclical symptoms of dysmenorrhea, dyspareunia, and subfertility. Occasionally, endometriosis may present with pain. US shows a round homogenous hypoechoic mass with low-level echoes, multiple septations, and hyperechoic foci within the wall. Magnetic resonance image features may include T1 bright lesions, with no loss of signal on fat suppression; is dark on T2, with shading; has a hemosiderin rim; and has fluid-fluid levels ( Figure 23) . Multiplicity, multilocular and hematosalpinx favor endometriosis [9] .
Ovarian Vein Thrombosis
Ovarian vein thrombosis may be idiopathic but is more commonly seen in postpartum patients, after pelvic surgery, pelvic trauma, pelvic inflammatory disease, and complications of chemotherapy. The right side is involved in 80%e 90% [9] . CT demonstrates a tubular structure, with enhancing walls and low-attenuation thrombus that extends from the pelvis to the infrarenal inferior vena cava (Figure 24) . 
Ruptured Ectopic Gestation
Ruptured ectopic gestation is seen in early first-trimester pregnancy and presents with pain and vaginal bleeding. Fallopian tube (ampulla) is the most common location, whereas interstitial, ovarian, cervical, abdominal, and scar ectopic are other rare locations. Imaging findings include an extra ovarian adnexal mass, with a hyperechoic wall that moves separately from the ovary; fluid collection, with debris centrally in the endometrium (pseudosac); echogenic fluid; or layering, which represents hemoperitoneum (Figure 25 ). Colour Doppler US may show a ring of fire sign but is not specific. An extrauterine live embryo is the most specific sign but is poorly sensitive [9] .
Urinary Tract
Ureteric Calculi
Right ureteric obstruction may present with right flank or lower quadrant pain. Visualization of the calculus and the upstream dilatation of the collecting system clinch the diagnosis (Figure 26 ).
Pyelonephritis
Acute pyelonephritis may present with appendicitis-like symptoms. Contrast-enhanced CT may show focal or diffuse renal enlargement, perinephric fat stranding, and low-attenuation wedges and streaks in the renal parenchyma, which readily differentiates pyelonephritis from appendicitis ( Figure 27 ) [11] .
Abdominal Wall
Rectus Sheath Hematoma
Rectus sheath hematoma results from damage to the superior or inferior epigastric arteries or direct tear of the rectus muscle (Figure 28) . It may present with abdominal pain, constitutional symptoms, or gastrointestinal symptoms.
Foreign Bodies
A foreign body in the gastrointestinal tract is commonly seen in children and developmentally delayed adults. Sharp linear objects, such as needles, usually lodge at the duodenal loop, duodeno-jejunal (DJ) junction, appendix, and ileocecal valve. Large, round objects, such as coins, are usually impacted at the thoracic inlet, gastro-esophageal (GE) junction, or an area of stricture. Needles, fish bones, and toothpicks are the most common foreign bodies that cause bowel perforation, mostly at the ileo-cecal (IC) valve, appendix, or Meckel diverticulum (Figure 29 ). Gossypiboma is a retained surgical sponge and accounts for 50% of malpractice claims for retained foreign body [12] . A radiograph shows a radiopaque marker, whorl appearance, or mottled air lucencies. On US, it is a hyper reflective lesion with hypoechoic rim and posterior shadowing. CT findings include whorl-like spongiform hypodense mass, with thick peripheral rim (Figure 30 ).
